SUMMARY Consecutive serum samples were obtained from patients with syphilis before and on three occasions after treatment. The sera contained immunosuppresive factors associated with the immunoglobulin fraction, which could depress the natural killer cell activity of healthy controls. There was no evidence that allogeneic or lymphocytotoxic antibodies played a role in immunosuppression, which could be reproduced with both soluble and insoluble antigen-IgG-antibody complexes.
Introduction
Syphilis is a bacterial infection, which is easily cured with penicillin. It recently reported a depression in natural killer (NK) cell activity in the secondary stage of the disease.7 This paper extends our NK cell studies and shows that syphilitic sera contain factors which can inactivate the NK cells. In vitro the depression of NK activity can be reproduced by both soluble and insoluble IgG immune complexes.
Patients and methods
Twelve women and 12 men participated (mean age 29 years, range 16-52 years) in the study; 11 had primary, nine secondary, and four latent syphilis. Serum samples were obtained before treatment and one, 2-4, and 4-6 weeks after treatment. Sera were stored at -20°C for up to one year and heatinactivated at 560C for 60 minutes before use in the assay.
Twenty-four healthy subjects (10 women and 14 men) served as controls (mean age 31 years, range 18-58 years). Depression of natural killer cell activity by syphilitic serum and immune complexes three effector-to-target cell ratios (E:T: 10:1, 25:1, and 100:1) in a final volume of I * I ml in 11 x 70mm polystyrene tubes, centrifuged at 150 x g for five minutes, and incubated for four hours at 37°C in a humidified 5% CO2 atmosphere. After resuspension and recentrifugation, 0 55 ml of the supernates were withdrawn and the release of 5 
Results
Addition of heat-inactivated human autologous serum or heterologous syphilitic serum to test tubes increased the NK activity, whereas a 60-minute incubation period with syphilitic serum resulted in a pronounced depression of the NK activity (table I). The suppression was most pronounced using serum from patients with secondary syphilis. Sera in which J0rgen Rikard Jensen, Annelise Sparre Jorgensen, and Kristian Thestrup-Pedersen cardiolipin antibodies could not be detected did not depress the NK cell activity. The increase in the NK cell activity of lymphocytes after the addition of serum and the suppressive factors present in syphilitic sera were associated with the immunoglobulin fractions of the sera (table II) . The suppression was not a mere allogeneic phenomenon, because heterologous control serum from five subjects caused no suppression of NK cell activity (data not shown).
The syphilitic sera were examined for lymphocytotoxic antibodies. These cytotoxic antibodies (with and without complement) could not be detected after incubation of sera at 15°C or 37°C (data not shown).
The depression of the NK cell activity could be reproduced with both soluble and insoluble antigenIgG-antibody complexes (figure).
Discussion
Because the effective component was found within the immunoglobulin fraction the increase in NK cell activity after the addition of control and syphilitic sera probably reflects an antibody-dependent cellmediated cytotoxicity. Another explanation could be the existence of cytotoxic antibodies towards K-562. After incubation with syphilitic serum, however, there was no increase in spontaneous 5'Cr release from labelled target cells.
The depression of NK cell activity after incubation for 60 minutes with syphilitic serum was neither due to allogeneic nor to lymphocytotoxic antibodies.9 Possibly, the depression was related to the action of immune complexes in the syphilitic sera.'0 NK cells are Fc-IgG receptor-bearing cells,"I which may be contained within the T-cell population.'2 '3 The NK cell activity can be inhibited in vitro by IgG immune complexes'3 which may also reduce the concentration in the blood of Ty cells. '4 This study gives indirect evidence for the role of immune complexes as immunosuppressive factors for NK cells. Immune complexes can depress mitogen reactivity'5 and their formation may explain the finding of immunosuppressive factors in syphilitic sera.2 4 6 The biological role of immune complexes in syphilis may be a direct "shut off" signal to B cells,'6 a blocking of macrophages and their co-operation with lymphocytes,'7 a stimulation of Ty cells to release immunosuppressive lymphokines,'8 or a reduction in NK cell activity or both.7
